Relationship of portal-drained viscera and liver net flux of glucose, lactate, volatile fatty acids, and nitrogen metabolites to milk production in the ewe.
The objectives of this study were, first, to determine the relationship between hepatic glucose release and milk production and, second, to determine the relationship between net hepatic uptake of gluconeogenic precursors and milk production. Nine multiparous ewes were individually penned and fed an alfalfa hay-based diet for ad libitum intake. Catheters were surgically placed in the portal vein, a branch of the hepatic vein, a mesenteric vein, and the abdominal aorta. Metabolite fluxes across the portal-drained viscera and liver were subsequently measured at 1, 3, 6, and 10 wk after parturition. Net hepatic glucose release, net hepatic lactate uptake, and net hepatic propionate uptake increased with increased milk production. Hepatic oxygen consumption increased with increased net hepatic glucose release. Net hepatic glucose release increased with increased hepatic propionate uptake and tended to increase with increases in metabolized amino acid and lactate uptakes. The observed increases in oxygen consumption by the portal-drained viscera with increased milk production were probably the result of increased nutrient flux. Increased hepatic oxygen consumption with increased milk production was probably due to increased glucose and urea synthesis.